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ITOACHUTEJIbHASA 3ATINCKA

Pabouass mporpamMma yuebHOro Kypca «['eomeTpusi» 06a30BOTO YpOBHSI  [ijIs
obyuaromuxcsi 10 —11 kymaccoB pa3paboraHa Ha ocHoBe dDejepasbHOTO TOCYZAPCTBEHHOTO
oOpa3oBaTeslbHOTO CTaHZApPTa CpefHero obiero obOpa3oBaHHUs, C YYETOM COBPeMEHHBIX
MHUDOBBLIX TpeOOBaHWM, TIpeAbsB/SEMbIX K MaTeMaTHueCKOMY 00pa30BaHHIO, U TpaAULIUNA
poccuiickoro obpa3oBaHus. Peanu3aiiysi mporpaMmbl obecrieurBaeT OBJafieHHe KITFOUeBLIMU
KOMIIeTeHL[USIMH, COCTaBJISIIOIMMH OCHOBY [I/Isl CAMOPA3BUTHSI U HeTlpepbIBHOTO 00pa3oBaHusl,
1[eJIOCTHOCTh  OOIIEeKY/IbTYPHOTO, JTMYHOCTHOTO M TI03HABATE/JIbHOTO Pa3BUTUS JTMUHOCTU
00yJaromuxcsl.

LEIN U3YUYEHNA YYEBHOI'O KYPCA

Ba)kHOCTh yueOHOTO Kypca TeOMeTPpHH Ha YPOBHe cpeiHero o0imiero o0pa3oBaHUs
oOyciioB/ieHa TIPAKTUYEeCKOW 3HAUMMOCTBIO MeTarlpe/IMeTHBIX U TIPe/IMEeTHBIX pe3y/IbTaTOB
o0yueHHs] TeOMETPUH B HalpaB/eHUU JIMYHOCTHOTO Pa3BUTHs 00yuaroimxcsi, (hopMUpoBaHus
(GYHKIIMOHA/IbLHOM MaTeMaTU4YeCKOW TPAMOTHOCTH, WU3YUEHHUS APYTUX YUeOHBIX AWCLIUTUIMH.
PasButre y 0Oy4aroIMXCsl TIPAaBWIBHBIX TIPEJCTAB/IEHHWM O CYIIHOCTU W TIPOUCXOKAEHUU
reoMeTpUYeCcKMX abCTPaKI[Ui, COOTHOIIIEHUH PeaibHOTO U UZealbHOTO, XapaKTepe OTPaKeHHs
MaTeMaThU4eCKOM HayKOM SIBJIeHWH U MPOLIECCOB PealbHOr0 MHUpa, MeCTe TeOMEeTPUHY B CUCTEME
HayK U POJM MaTeMaTUueCKOro MO/leIMPOBaHusl B HAyYHOM TI03HAHWW U B TIPAKTHKe
cniocoOcTByeT (DOPMHPOBAaHWIO HAyYyHOTO MHPOBO33DEHHSI YYaIlUXCs, a TaKXKe KauecTB
MBIIIIEHUST, HEOOXOJUMBIX JI/Is1 a/lalTalliid B COBPEMEHHOM 00IIleCTBe.

FeomeTpusi siBNsieTCST OJHUM W3 0a30BbIX TpPeJMETOB Ha YpPOBHe CpeAHero oOIIero
obOpa3oBaHusl, TaK Kak obecrieunBaeT BO3MOXKHOCTh W3yUeHMs KaK [JUCIUTIIMH eCTeCTBEeHHO-
Hay4YHOUW HarpaB/IeHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbliiieHHe, GhopMUpyeMoe TP M3yueHHWH O00yuaroliMHCS TOHSITUMHBIX
OCHOB T'eOMeTpUU U TIOCTPOEHUM LIeTNIOYKW JIOTUYECKUX YTBepXKAEeHUM B XOfie pelleHust
reoMeTpUUeCcKMX 3a/lau, yMeHWe BbIBUTaTh M OIpPOBepraTh TUIOTE3bl HENoCpeACTBEHHO
WCTIOJIb3YIOTCS TIPU pellleHWU 3aJjlad eCcTeCTBeHHO-HAayYHOro I[MK/a, B YaCTHOCTH W3 Kypca
(buU3HKH.

YMeHue OpUeHTUPOBAaThCS B TPOCTPAHCTBE WrpaeT CYILeCTBEHHYHO pOJb BO BCeX
obnacTsix JesiTe/IbHOCTA YesoBeka. OpueHTal[usi uesioBeKa BO BPeMEHU W TPOCTPAHCTBE —
HeoOXOZIMOe YCJIOBHE €Tr0 COIMA/TBLHOTO ObITHS, dopMa OTpakeHHs OKDPYKAlOI[ero Mupa,
yC/IOBHE  YCIIEITHOTO TIO3HAHWUSI Y aKTHUBHOTO TMpeobpa3oBaHus  IeMCTBUTETLHOCTH.
OnepupoBaHue TIPOCTPAHCTBEHHBIMU OOpa3aMu 00beAuHSeT pa3Hble BHAbI yueOHOU u
TPYZOBOM [IeATEIbHOCTH, SIBJSIETCS OJHUM M3 MPOdheCcCHOHALHO Ba)KHBIX KauecTB, TIO3TOMY
aKTya/ibHa 3aflaua (OpPMHUpPOBaHHUSI y OOyUaroIUXCS TTPOCTPAHCTBEHHOI'O MBIIUIEHHS KaK
Pa3HOBUJHOCTH O0pa3HOTO MBIIIJIEHHSI — CYIeCTBEHHOTO KOMITOHEHTa B TIOATOTOBKE K
TIPAKTHUYECKOU [IesiTeTbHOCTH 110 MHOTMM HarlpaB/IeHUSIM.

Ilesis ocBoeHUs TIporpamMMbl yueOHOTO Kypca «['eomeTpusi» Ha 0a30BOM ypOBHe
obyueHuss — o0OiieoOpa3oBate/ibHOe U OOIEKYyIbTYPHOE Ppa3BUTHE OOYyUYaroIUXCsl uepes
obecrieueHe  BO3MOXXHOCTM ~ TIPHOOpeTeHWS] U UCTOJb30BaHUS  CHCTEMATHUYeCKUX
reoMeTpUueCcKuxX 3HaHUW U JAeUCTBUM, Criel[u(UUHBIX FeOMeTPUM, BO3MOXXHOCTU YCIIeILTHOTO
MIPOZIO/DKEHUST  00pa30BaHMsA 10  CIELUANbHOCTSM, He CBSI3aHHBIM C  TIPUK/IaJHBIM
WCI0J/Ib30BaHUEM FeOMETPHH.



[IporpamMma 1o reomeTpuu Ha 0a30BOM YypOBHe TipeAHa3HaueHa /il 00yuaromuxcs
cpefiHel IIIKOJ/IbI, He WCIIbITHIBABIIUX 3HAUUTEIbHBIX 3aTPY/AHEHUM Ha ypOBHE OCHOBHOTO
obirero obpa3opanusi. Takum obpa3om, oOyuarorecss Ha 6a30BOM ypOBHE I0/DKHBI OCBOUTH
o0Ime MaTeMaTUUECKHEe YMEHUS, CBSI3aHHbBIE CO CITeI[U(HUKON reOMeTpUH U HeoOX0quMble ZIJist
)KU3HU B coBpeMeHHOM o0iectBe. Kpome 3Toro, OHM HMEIOT BO3MO>KHOCTb W3YUMTb
reometrputo Oosiee TryOOKO, ecid B JasbHeWIleM BO3HUKHET HeoOXOJWMOCTh B
reoMeTpUUeCcKUX 3HaHUSIX B MPO(eCcCUOHaNbHON JesiTeTbHOCTH.

HocTwkeHue 1 OCBOEHMSI  TpOrpaMMbl  00ecreuMBaeTCsi  pellleHUeM
COOTBETCTBYIOIMX 3ajau. [IpvopuTeTHBIMU 3afauaMy OCBOeHHsi Kypca «['eomeTpum» Ha
6a3oBoM ypoBHe B 10—11 kaccax sIBJSIFOTCS:

e (dopmupoBaHve TpeACTaB/leHHss O TeOMeTPUMU KaK YaCcTU MHUDPOBOM KY/JIbTYpPbl U

0CO3HaHMe eé B3aMMOCBSI3U C OKPY)KalOILMM MUPOM;

e (dopmupoBaHue TIpe/iCTaB/eHUsI O MHOTOTPAaHHMKAx M TejlaX BpalleHUusi KaK o
Ba)KHEMUIINX MaTeMaTHUeCKUX MOZeJisiX, TO3BOJISIOIIMX OMUCHIBATh U U3ydaTh pa3HbIe
sIBJIEHUsI OKPY’Kaloll[ero MUpa;

e (opmupoBaHre yMeHUs paclio3HaBaThb Ha uUepTeXkax, MOZeJIIX U B peajlbHOM MUpe
MHOTOTPaHHUKU U TeJia BpallleHus;

e OB/laZiIeHWe MeTOJaMH{ peIlleHus] 33Jad Ha TIOCTPOeHWs Ha H300pakKeHUsIx
TIPOCTPAHCTBEHHBIX QUTYP;

e (dopmupoBaHKe yMeHUsI OMeprupOBaTb OCHOBHBIMU MOHSITUSIMA O MHOTOTDaHHUKAX U
TeslaxX BpallleHUs U UX OCHOBHBIMU CBOWCTBAMU;

® OBJ/a/ieHHe aJrOPUTMaMU pellleHUs] OCHOBHBIX THIIOB 3aZiau; (hopMupOBaHHEe yMeHUs
MPOBOAUTL  HEC/IOKHBbIe  J0Ka3aTe/bHble  pacCy)XJeHUsI B  XO/le  pelleHus
CTepeoMeTpUUeCKUX 3ajjad U 3a/lau C MPaKTUYeCKUM Co/iep>KaHUeM;

® pa3BUTHE WHTE/JIEKTya/IbHBIX W TBOPYECKMX CMOCOOHOCTel  oOyuaroluxcs,
ro3HaBaTelbHOW  AKTMBHOCTH,  MCC/Ie[JOBaTebCKUX  yMeHUM, KPUTUUHOCTU
MBIIIL/IEHUS;

e (dopmupoBaHre (YHKIIMOHATLHOW TPaMOTHOCTH, pe/ieBaHTHOW TeOMeTpPUU: yMeHUe
pacro3HaBaTh TIPOsIB/IEHUsI TeOMEeTPUUECKUX TIOHSATHM, 00beKTOB U 3aKOHOMEPHOCTeH
B peasIbHbIX JKU3HEHHBIX CUTYAIUsSX U TPU WU3yUeHWH JPYTUX Y4eOHBIX TIPeJMETOB,
MPOSIB/IEHUsI 3aBUCHMMOCTel M 3aKOHOMEepHOCTeH, (opMynupoBaTh UX Ha SI3bIKe
reoMeTpUM W CO3/laBaTh TreoMeTpUYecKrhe Mo/jie/id, TIPUMEHSITb OCBOEHHbIU
reoMeTpUYeCKUM armapaT /Jisi  pellleHus TPaKTUKO-OPUEeHTHPOBAHHBIX 3ajay,
VMHTEepPIPeTUPOBATh U OL|eHUBaTh MOyueHHbIe pe3y/bTaThl.

OTtnuuuTenbHOM  0COOEHHOCTBIO  TIPOTPaMMbl  SIBASIETCSl  BK/IIOUEHHe B KYpC
CTepeoMeTpUHY B Hauasie ero u3yuyeHus 3ajad, pelllaeMbIX Ha YPOBHE MHTYWUTHMBHOTO MO3HAHUS,
Y orpefie/IEHHBIM 00pa3oM opraHu30BaHHasi paboTa Hafi HUMH, UYTO CITOCOOCTBYIOT Pa3BUTHIO
JIOTUYEeCKOTO UM TPOCTPAHCTBEHHOTO MBbIIIJIEHUs], CTUMY/JUPYeT TpPOTeKaHWe WHTYWUTHUBHBIX
MpOLIeCCOB, MOTUBUPYET K Jla/ibHeHIIeMy U3yUYeHUIO TIpeiMeTa.

[IpeanouTteHre OTHAETCS HArIAJHO-KOHCTPYKTMBHOMY MeTOAy OOyueHHus, TO eCTb
TeOpeTUYecKue 3HaHWs HMMEIOT B CBOel OCHOBE UYBCTBEHHOCThb MpeAMETHO-NPaKTUYeCKON
JesiTeNlbHOCTH. Pa3BUTHe TIPOCTPAHCTBEHHBIX TIpeACTaB/J€HUN Yy yualuxcs B Kypce



CTepeoMeTpUH MPOBOJAWTCS 3a CUET pellieHHsl 3a/lau Ha CO37laHue TIPOCTPAHCTBEHHBIX 006pa30oB
¥ 3a7lau Ha OTepupOBaHUe MPOCTPAHCTBEeHHbIMU oOpa3amu. Co3zaHue obpa3a MpoBOJUTCS C
OTIOpOM Ha HarJIsiAHOCTh, a OrepupoBaHWe o00pa3oM — B YCJIOBUSX OTBJEUEHUS OT
HarJISIIHOCTH, MBICJIEHHOTO M3MEHEHUsI €T0 UCXOIHOTO COZIeP>KaHuSI.

OcHOBHBIE COfepkaTejibHble JIMHUM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpaHHUKN», «[IpsiMble U MIOCKOCTH B TIPOCTPAHCTBe», «Tesa BpalljeHUs», «BeKTOphI
¥ KOOpJMHAThI B TMPOCTPAHCTBe». PopMUpOBaHWe JIOTUUECKUX YMeHUW pacrpefiessieTcss He
TOJIBKO TI0 COZiepyKaTe/TbHbIM JIMHUSM, HO U TI0 rojlaM 00yJYeHHsI Ha YPOBHE Cpe/iHero o0Irero
obpa3oBaHwUsI.

CopgepkaHve o0pa3oBaHHsl, COOTBETCTBYIOLjee TpPeJMeTHbIM pe3y/ibTaTaM OCBOEHHS
paboueli MporpaMMbl, pacrpefieléHHbBIM I10 TofaM OO0yueHHs, CTPYKTYPHPOBAaHO TaKUM
obOpa3oM, uTOOBI OB/Ia/IEHHE TeOMETPUUECKUMH TIOHSITUSIMU U HaBbIKAMH OCYIIECTBIISIOCH
TI0C/Ie/IOBaTe/IbHO M TIOCTYIIAaTeIbHO, C COOJIFO/leHHeM TIPUHIIUIA TPeeMCTBEHHOCTH, UTOOBI
HOBBbIe 3HAHWS BK/IIOUAINCh B OOIIyI0 CHUCTEMY TeOMeTPUYeCKHUX IIpe/ICTaBIeHUH
00yuaroImuxcsi, pacIimpsis ¥ yriy0,sist eé, o0pa3ysi MPOUHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha n3yueHuve reometpun 0TBOAUTCA 2 yaca B Heflesnro B 10 kytacce v 1 yac B Hefiesiro B 11
KJlacce, BCETo 3a AiBa rozia o0yuenust - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA

10 KJIIACC

[TpsiMble ¥ IIJIOCKOCTY B IIPOCTPAHCTBE

OcHOBHbIe TIOHSTUSI CTepeoMeTpyr. Touka, MpsiMasi, TIJIOCKOCTb, TTPOCTPAHCTBO.
[MTousaTHe 06 aKCMOMaTHUUECKOM TIOCTPOEHWM CTEPEOMETPUU: aKCOMBI CTEPEOMETPUN U
C/1e[ICTBUS U3 HUX.

B3aumHoe pacrosniokeHHWe TpAMBIX B [POCTPAHCTBE:  IepeceKarolyecs,
rapa’sisieJibHble ¥ CKpellyBatoluecs npsiMele. [lapasnienbHOCTE MPSIMBIX U TJIOCKOCTEN B
MPOCTPAHCTBE: Mapasiie/ibHble MpsiMble B MPOCTPAaHCTBe; Mapasiie/iIbHOCTh TPEX MPSIMBIX;
rapasiie/ibHOCTh TIPSIMOM M TIJIOCKOCTH. YTJ/Ibl C COHAripaBleHHbIMHA CTODOHaMH; YToJj
MeXXJy TpSIMbBIMKU B TIpocTpaHCTBe. [lapasie/ibHOCTb TUIOCKOCTeM: Tiapasiie/ibHble
TJIOCKOCTH; CBOMCTBa MapasulesibHbIX IJIOCKOCTed. IlpocTelilivie MpOCTpaHCTBEHHbIE
GuUrypsbl Ha TUIOCKOCTH: TeTpasp, Ky0, rapa’iie/ienure]i; IOCTPOeHNe CeueHHH.

[TepnieHAWKY/ISIDHOCTh MPSIMOM W TJIOCKOCTU: TIepHeHWKY/sipHble TMpsiMble B
TIPOCTPAHCTBe, MpsIMble Mapasijie/ibHble W TepIeHAUKY/IspHble K TJIOCKOCTH, TPU3HaK
TepreHANKY/ISIPHOCTU TPSIMOM U TUIOCKOCTH, TeopeMa O MpSMOM TeprneHAUKYJISIPHOU
TJIOCKOCTU. YTJIbl B MIPOCTPAHCTBE: Yrojl MeXXJy MPsSIMOW U TJIOCKOCTBIO; JABYTPaHHBIN
yTOJ1, TUHEeNHbIA YyTo/ ABYIPAHHOTO yrja. [leprieHJUKysp U HaKJIOHHbIe: pacCTOSIHUE OT
TOYKH [0 TJIOCKOCTH, PacCTOsTHMe OT MPSIMOM [0 TJIOCKOCTH, MPOeKLusi (PUrypbl Ha
MJI0CKOCTh. [leprieHANKY/ISIPHOCTh TJIOCKOCTEM: TIPU3HAK TepreHUKY/IsIPHOCTH [IBYX
nockocTel. Teopema o Tpéx neprieHAUKY/IsIpax.

MHororpaHHuKu

[ToHsiTMe MHOTrOrpaHHUWKAa, OCHOBHbIe 3/IeMEHTbl MHOTOrDAaHHUWKA, BBIMYK/ble M
HeBBIMYKJ/Ible MHOTOTPaHHUKHU; pa3BéPTKAa MHOTOrpaHHUKa. [Ipyu3ma: n-yrosbHasi IpusMa;
rpaHd U OCHOBaHUs TIPU3MbI; TIpsMasi U HaK/IOHHas TIpU3Mbl; OOKOBas W TIOJHast
MOBEPXHOCTh Mpu3Mbl. [lapannenenurnesi, TMPsIMOYTOJIbHBIM Mapasuiesienumes; U ero
cBoiicTBa. [Iupamu/ia: n-yrosbHasi MpaMK/ia, TPAaHU U OCHOBaHWe THpaMU/ibl; O0KOBasi U
MoJiHasi TIOBePXHOCTb MHUpaMHU/bl; TIpPaBWIbHAasi W yCeuyéHHas Tupamuja. OJeMeHTbl
NMpu3Mbl M NUpaMuAbl. [IpaBuU/bHBIE MHOTOTDAHHUKHW: TIOHSITWE TIPABU/IBHOTO
MHOTOTpaHHWKA; TpaBWIbHasg Tpu3Ma W TMpaBWibHasi MUpaMufia; TpaBUIbHasI
TpeyroJjibHasi MMpaMr/ia ¥ MpaBWIbHBIN TeTpa3p; KyO0. [IpesicraBieHre 0 MpaBUTBHBIX
MHOTOTpaHHUKAX: OKTa3/Ip, 0fieKasip v ukocasp. CeueHus IPU3MbI U MUPaMU/bI.

CuMmeTpusi B TPOCTPAHCTBE: CUMMETPHSI OTHOCUTETbHO TOUKH, TIPSIMOM,
TJIOCKOCTH. JJiIeMeHThl CUMMETPUM B MNMpaMuAaX, Mapasesenurnezax, MpaBUIbHBIX
MHOTOTpaHHUKaX.

BbluriciieHre 3/1eMeHTOB MHOTOTDAaHHUKOB: péOpa, AuaroHanau, yribl. Ilnomazb
OOKOBOI TTOBEPXHOCTH M TOJTHOM ITOBEPXHOCTH TIPSIMOM MPH3MBI, TI/IOIIA/Ib OCHOBAHHH,
TeopeMa 0 GOKOBOI TOBEPXHOCTU TPSAMOM mpu3Mbl. [1noiaas 60KOBOI MOBEPXHOCTU U
TOBEPXHOCTU TMPaBWIbHOW MUpPaMU/bl, TeOpeMa O TUIOLaJy yCeYéHHOW NUpaMU/BbI.
[TorsiTrie 06 06béMe. OOBEM TUPAMU/IBI, TIPU3MBI.

[TomobHble Tela B mpocTtpaHcTBe. COOTHOILIEHWS  MeXAY — TUIOMAZSIMH
TIOBEPXHOCTel, 06bEMaMu TTOI00HBIX TeJl.



11 KITACC

Tesa BpaijeHus

LlnnvHapryeckasi TOBePXHOCTb, 00pa3yrolye [UINHAPUUeCKON TTIOBEePXHOCTH, OCh
I[WIMHAPUYECKON TMOBepXHOCTH. I[IMaMHAP: OCHOBaHUSI W OOKOBas TIOBEPXHOCTD,
oOpa3yroIriasi ¥ 0Ch; TIOIab OOKOBOM U TTOJTHOM TTIOBEPXHOCTH.

KoHnueckasi TOBEPXHOCTb, 00pa3yrolye KOHWUECKOW TIOBEPXHOCTH, OCb M
BepIlIMHa KOHWYeCcKo roBepxHOCTH. KoHyc: ocHOBaHMe U BepIliHa, 00pa3yroiijasi ¥ oCh;
Tuiol[aib OOKOBOM U TIO/THOM TIOBEPXHOCTU. Y CeUEHHBIM KOHYC: 00pa3yroliye U BhICOTa;
OCHOBaHUsI ¥ OOKOBasi TOBEPXHOCTb.

Cdepa u 1wap: LieHTp, paAguyc, AMaMeTp; I/I0LIa/lb MOBepXHOCTH cdepbl. B3auMHoe
pacriosioykeHre cepbl U TIJIOCKOCTH; KacaTe/ibHasi TIJIOCKOCTh K cdepe; IIoiiaib cepsbl.

M3006pakeHue Tes BpalljeHUst Ha M/IOCKOCTHU. Pa3BépTKa LUIMHApaA U KOHYCa.

KombuHaiuu Ten BpallleHHWsT W MHOTOTPAHHUKOB. MHOTOTDaHHWK, OTMCAHHBIN
okoJ1o cepsl; cdepa, BriMcaHHas B MHOTOT'PaHHUK, WU TeJIO BpalljeHusl.

[TorsstTe 06 ob6BbéMe. OcHOBHBIE CBOMCTBAa 00bEMOB Ten. Teopema 06 00BbéEMe
NPSIMOYTOJILHOTO TIapasuiefienuriea U ciaeacteus u3 Heé. OOBEM HUIMHIpPA, KOHYCA.
O061Bém mapa u riomazk chepsl.

[TomobHble Tema B mpocTpaHcTBe. COOTHOIIEHHS  MeXAYy  IUIOLIAJsMU
TIOBEPXHOCTeH, 00bEMaMu TTO00HBIX TeJl.

Ceuenusi UuAuHApa (MapasiiesibHO W TepIeHAUKY/ISPHO OCH), CeueHHUs KOHyca
(TrapasisiesTkHOE OCHOBAHUIO M TIPOXO/sIIiee Yepe3 BePIINHY), CeUeHHUs Iiapa.

BeKTOpbI 1 KOOpAMHATHI B IIPOCTPAHCTBE

BekTop Ha TwioCcKOCTM ¥ B TipocTpaHCcTBe. CliO)KeHHe W BBIUMTAHWE BEKTOPOB.
YMHOKeHHe BeKTOpa Ha uuc/a0. Pa3no)keHue BeKTopa IO TPEM HEKOMIJIAaHAPHBIM
BeKkTOpaM. [lpaBuio mapasienenunesa. PelieHue 3a/iay, CBS3aHHBIX C TPUMeEHEHUEM
TIPaBUJI JIEUCTBUM C BeKTOpamu. [IpsiMoyrosibHasi cicTeMa KOOpPZAMHAT B MPOCTPAHCTBe.
Koopaunate!l BekTopa. IlpocTenne 3amaun B KOOpAMHATax. YTO MeXJy BEKTOPaMHU.
CkasisipHOe TIpOW3BeZieHMe BeKTOPOB. Bblumc/ieHWe Yr7ioB MeXAYy TMpsSAMbIMA U
TUTOCKOCTSIMA. KOOp/IMHAaTHO-BEKTOPHBIA METO/], TIPH PeIlIeHNH TeOMeTPUUeCKUX 3a/iau.



IVNTAHUPYEMBIE PE3YJIbTATHI

JINUHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE  pe3y/bTaThl ~ OCBOEHHWs  TPOTpaMMbl  y4eOHOTO  TipegmeTa
«MaremaTuKa» XapaKTepu3yrTCs:

I'pakgaHCKoOe BOCIIUTaHME:

c(OpPMHPOBAHHOCTHIO TPAXKJAHCKOW MO3ULMK O00yuaroIerocss Kak akTHBHOTO U
OTBETCTBEHHOTO ujieHa POCCHMCKOTO O0O0IecTBa, TpeJCTaB/ieHHeM O MaTeMaTH4eCKHX
OCHOBax (PyHKI[MOHUPOBaHUS PA3/IMUHBIX CTPYKTYD, SIBJI€HUM, TIPOLeJyp T'PaXKAaHCKOTOo
obijecTBa (BBIOOPHI, OMPOCHI U TIp.), YMeHHeM B3aUMOZEHCTBOBaTh C COLMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKLIUSIMU U Ha3HAUEHUEM.

[TaTproTHYeCcKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO POCCHUMCKON T'Pa)KJAaHCKOW WJIEHTUUHOCTH, YBa)KeHUSI K
MPOLUIOMY M HaCTOSIEMY POCCUKWCKOW MaTeMaTHKH, L[eHHOCTHBIM OTHOLLIEeHVWEeM K
JIOCTH)KEHUSIM POCCHUMCKHMX MaTeMaTMKOB W POCCHUMCKOM MaTeMaTU4eCKOW IIKO/bI, K
VICTI0J/Ib30BAHUIO 3TUX JOCTH)KEHUU B IPYIUX HayKax, TEXHOJIOTUAX, Chepax SKOHOMUKH.

JyX0OBHO-HPaBCTBEHHOI'O BOCIIUTaHUA:

OCO3HaHHWEM [YXOBHBIX LI€HHOCTeM POCCUKWCKOr0 Hapoza; C(HOPMHPOBaHHOCTHIO
HPaBCTBEHHOTO CO3HAHHWS, 3TUYECKOrO I[I0BeJeHUs, CBSI3aHHOTO C NPAKTUYECKUM
NpUMeHeHUeM [OCTWKEeHWHW HayKu U [esiTeIbHOCTBI0 YUEHOr0; OCO3HAHWEM JIMYHOTO
BK/Ia/la B TIOCTPOEHHE YCTOWUMBOTO OYAYIIIero.

JCTeTUUeCKoe BOCTIUTaHUe:

3CTETUYECKWM OTHOLLUeHWeM K MHpPYy, BK/IHOYAasi 3CTeTUKY MaTeMaThU4eCKUX
3aKOHOMepHOCTel, 00BeKTOB, 3ajjay, pelleHWd, pacCyK[eHui; BOCIIPUUMUMBOCTBIO K
MaTeMaTU4eCKUM acCIieKTaM pPa3/MyHbIX BU/IOB UCKYCCTBA.

®du3nyeckoe BOCIIUTaHUE:

chOpMHPOBAaHHOCTBI0 YMEHHsI TPUMEHSITb MaTeMaThyecKre 3HaHUSI B MHTepecax
310poBoro u Oe3oracHoro oOpa3a »XM3HM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBI0  (3/0pOBOE TMUTaHWe, COATAaHCUPOBAHHBLIM pEXUM 3aHATHH U OT/bIXa,
perysisipHasi (pr3nueckasi akTUBHOCTh); (PM3MUECKOTr0 COBEPILIeHCTBOBAHMS, MPU 3aHATUSX
CMIOPTHUBHO-03/10POBUTETbHOM 1eSITEIbHOCTBIO.

‘Tpyz0BO€e BOCITUTaHUE:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHWEM I1I€HHOCTH TpPYAOMIO0Us; WHTEPECOM K
pa3nUuHbIM chepam npodeccroHaNIbHOM JesiTeIbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOM U eé
TIPUIOYKEHUSIMUA, YMeHHeM COBepllaTh OCO3HaHHbIM BbIOOp Oyayleit mpodeccun u
peanu30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE TIJIaHbl; TOTOBHOCTBIO W CIIOCOOHOCTBIO K
MaTeMaTHyecKOMy 00pa30BaHWIO M CaMO00pa30BaHHI0 Ha TIPOTSPKEHWM BCEM JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELIeHWH MPAaKTAUeCKUX 3a7auy MaTeMaTUyeCcKou
HarpaBJ/IeHHOCTH.

JKO0JIOrMYecKoe BOCIIUTaHUe:

c(OpMHPOBAHHOCTBIO ~ 3KOJIOTUUECKOM  KYJbTypbl, TOHHMaHWeM  BIUSHUS
COLIMa/IbHO-3KOHOMMYECKMX MPOLIeCCOB Ha COCTOSIHME MPUPOLHOU U COLIMA/IBHOM CpeJibl,
0CO3HaHWeM TI7100aJbHOTO XapakTepa 3JKOJIOTHUeCKUX TipobsieM; opueHTalueld Ha



TIpUMEeHeHWe MaTeMaTUUeCKUX 3HaHWM [jisg pellleHHs 3a7au B 00/1aCTH OKpY)Karolrel
Cpelibl, TIJIAHUPOBAHUsI TOCTYNKOB M OLEHKM WX BO3MOXKHBIX TIOC/TEJCTBUM [JIsi
OKpY>Karolller Cpebl.

IJeHHOCTH HayYHOI'O ITIO3HAHUA:

chOpMHPOBAaHHOCTBIO ~ MHPOBO33DEHUS,  COOTBETCTBYIOLETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKW M OOIECTBEHHOW MPaKTHKH, TTOHUMaHHEM MaTeMaTH4yecKou
HayKu Kak c¢epbl 4esioBe4eCKOu JiesiTe/IbHOCTH, 3TaloB eé Pa3BUTHS U 3HAUMMOCTH /IS
pasBUTUSl LMBWIW3AllMK; OBJlaZleHueM SI3bIKOM MaTeMaTUKM W MaTeMaTU4ecKou
Ky/JbTYPOW KaK CpeJCTBOM I103HAHUS MUPA; TOTOBHOCTBIO OCYILECTBJISATh MPOEKTHYIO U
WCCIeIOBaTeNbCKYIO [1eATeIbHOCTh UHWBUAYAIbHO U B TPYIIIIE.

METATIPEAMETHBIE PE3YJIBTATEI

MeranpeiMeTHble pe3y/bTaThl OCBOEHHS TporpaMMbl y4deOHOro mpejaMeTa
«MaTeMaTrKa» XapaKTepU3ylOTCs OBJaZleHUeM YHUBEPCATbHbIMU I[TI03HABATE/IbHBIMH
JEHCTBHAMH, YHHBEDCA/IbHBIMH KOMMYHHKATHBHBIMH JEHCTBHAMH, VHHBEDCA/IbHBIMH
PEryIaTHBHBIMH JJ€HCTBHAMH.

1) YHwuBepca/ibHbIe MO3HABATE/IBHEIE [JE€HCTBHSA, 00€CreYHBArOT (POPMHPOBAHHE
0a30BbIX KOTHHTHBHBIX IIPOLJECCOB OOyYarOIJHXCSI (OCBOEHHE METOJOB IT03HAHHS
OKDYIKAroLLjero MHUpa, MpHMEHEHHE JIOTHYECKHX, HCC/IeJ0BATE/TLCKHX OIEPALIHH, YMEHHH
paborarb ¢ HHYOpMaLHEH).

ba3oBble Joruyeckuie JeliCTBUS:

® BBLISB/IATb M XapaKTepU30BaTb CYI[eCTBeHHble TPU3HAKKW MaTeMaTHueCKUX
00beKTOB, TIOHSTU, OTHOIIEHHWM MeXJy TOHATUSAMH; (OpPMYIMPOBaTh
oripefile/ieHHsI  TIOHSITH; yCTaHaB/IMBATb CyIIleCTBeHHBIH TIpH3HaK
KTacCupUKalliy, OCHOBaHMs [y 000OIIeHWsT W CpaBHEHWs, KpUTepUu
MIPOBO/IUMOT0 aHa/In3a;

® BOCIPUHHUMATh, dopmynvpoBaTb ¥ TIpeoOpa30BHIBATH CY>KJeHUsI:
yTBepAUTebHbIE U OTpHUL|aTe/IbHbIe, eIMHUYHbIEe, YaCTHBIE 1 00I11e; YCIOBHbIE;

® BBISB/ISATH MaTeMaTHUeCKHe 3aKOHOMepPHOCTH, B3aMMOCBSI3U U MPOTUBODEUUs B
dakTax, AaHHBIX, HAOIIONEHUSAX U YTBEPXK/AEHHUsIX; MpeAsiaraTb KpUTePUH [iIs
BbISIB/IEHHS] 3aKOHOMEPHOCTe U MPOTUBOPEUMH;

e eflaThb BBIBOABI C WUCIIO/Ib30BaHWEM 3aKOHOB JIOTMKH, [IeAYKTUBHBIX U
WH/IYKTHBHBIX YMO3aK/IIOUeHHH, YMO3aK/TFOUeHH 110 aHaJIOTHY;

® TIPOBOJIUTH CaMOCTOSITE/ILHO J/lOKa3aTe/bCTBA MaTeMaTHUeCKUX YTBepKAeHuM
(TIpsiMble ¥ OT TIPOTHUBHOT0), BLICTPAUBATh apTyYMEHTALUIO, TIPUBOUTh ITPUMEDHI
¥ KOHTPIprMepbl; 000CHOBBIBAaTH COOCTBEHHBIE CY)KJEHHS U BLIBOJBI;

e BboIOMpaTh crocob peieHdsi yueOHOW 3ajaud (CpaBHUBAaThb HECKOJIBKO
BapHMaHTOB pellleHWsi, BbIOMpaTh Haubosiee TOAXOAAIIUMN € YUETOM
CaMOCTOSITe/TbHO Bbl/le/IeHHbIX KpUTEePUEB).

Ba3oBbIe uccieoBaTe/IbCKUe AeHCTBUS:

® 1CII0/Ib30BaTh BOMNPOCHl KaK MCC/Ae0BaTeNbCKUM WHCTPYMEHT II03HaHUS;
¢dopMynupoBaTh  BOMPOCH, (UKCUPYIOIMe TPOTHBOpeure, Ipobiemy,



yCTaHaB/MBaTh UCKOMOe U ZiaHHOe, ()OpPMUPOBATh TMIIOTE3Yy, apryMEeHTHPOBATh
CBOIO TTO3UIIUI0, MHEHHUE;

TIPOBOZIUTL CaMOCTOSITE/ILHO CIJITAHUPOBAHHBIM 3KCITIEPUMEHT, UCC/IeZIOBaHKE T10
yCTaHOBJIEHHUIO 0COOEHHOCTel MaTeMaTHuecKoro 00beKTa, sIBJieHHs], TIpoLiecca,
BBISIBJIEHUIO 3aBUCUMOCTEH MeXXIy 00BeKTaMH, SIBJIEHUSIMU, TIPOIIeCCaMUu;
CaMOCTOSITeIbHO (hOpMY/IPOBaTh 0000IIeHUsT W BBIBOABI TIO pe3y/bTaTam
MPOBEJIEHHOTO  HAOJIOJieHNsl, UCC/e/JOBaHMs, OLeHMBAaTh JOCTOBEPHOCTh
TI0JTyUeHHBIX Pe3y/IbTaTOB, BLIBOIOB U 0000IIeHIH];

TIPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHE TIPOIleCCa, a TaKXKe BbIJIBUraTh
TIPE/ITIOJIOXKEHUSI O €T0 PAa3BUTHU B HOBBIX YC/IOBUSIX.

Pabora c uadopmaifueii:

2)

BBISB/IATE Jeul[uThl MH(OpMAalMY, AAHHBIX, HeOOXOJWUMBIX [Jii OTBeTa Ha
BOTIPOC U [I/Is pellieHusI 3a/jauu;
BbIOMpaTh WMHGOPMAIMIO W3 WCTOUYHHUKOB Pa3/IMYHBIX THUIIOB, aHA/IM3UPOBATh,
CUCTeMaTU3UPOBaTh U WHTEPIPeTHPOBaTh MHGOPMAIMI0 Pa3/IMUHbBIX BUZIOB U
dbopm npeicTaB/IeHUS;
CTPYKTYpUpOBaTh WH(MOpPMalUI0, TpPeACTaBisaTh €€ B pa3iuuHbix ¢dopMax,
WTFOCTPUPOBATh TpadudecKu;
OllIeHHMBATh Ha/IEKHOCTb UH(OPMAI[KH TI0 CAMOCTOSITe/IbHO C(HOPMYTUPOBAaHHBIM
KPUTEPUSIM.

YHHUBepca/ibHbIe KOMMYHHKATHBHBIE J]eHCTBHA, obecrieyuBarOT

COPMHPOBAHHOCTD COLJHA/IbHBIX HABBIKOB 00y YArOLJHXCA.
OOmieHue:

BOCTIIPUHUMAThb U (DOPMYIUPOBATh CYXKJeHUsI B COOTBETCTBUU C YCJIOBUSIMHU U
1[eJIAIMA  OOI1[eHUs; SICHO, TOYHO, TPAaMOTHO BBIpaXXaTb CBOK) TOUKY 3DEeHUs B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHS 0 X0y pelleHus 3aJauM,
KOMMEHTHPOBATh MOTy4YeHHbIN pe3y/ibTar;

B xoJe 0OCyXZAeHHs 3a/laBaTh BOMPOCHI IO CYIIIECTBY OOCYKZaeMOi TeMbl,
npo0JieMbl, pellaeMoM 3a/lauM, BbICKAa3bIBaTh WZEeW, HarleJieHHble Ha TIOMCK
pellleHys; COTIOCTaB/SATh CBOU CYXKJEHUS] C CY)XJEHUSIMUA [IPYITMX Y4YaCTHUKOB
avanora, 0OHapy)KMBaTh pa3/IMule U CXO/ICTBO IMO3MUIHH; B KOPPEKTHOU (hopme
(hopMynMpoBaTh pa3HOIIacHsl, CBOM BO3Pa’KeHMs;

TIpe/ICTaB/sATh pe3y/bTaThl pellleHus 3a/laud, SKCTIepuMeHTa, UCC/e/loBaHus,
MPOEKTa; CaMOCTOSITeJIbHO BbIOMpaTh (hopMaTr BBICTYIIJIEHUS] C Y4YETOM 3azay
TIpe3eHTal[ii U 0COOEHHOCTeN ayTUTOPHH.

CoTpyAaHNYECTBO:

MOHUMATh M HCII0/Ib30BaTh TPEUMYIIECTBA KOMaHJHONW W WHIUBUAYaTbHON
paboTbl TpU pellleHUuH Y4eOHBIX 3ajayu; TPUHUMATh 1ieJlb COBMECTHOM
JesiTeJTbHOCTH, TIJTAHUPOBATh OPTraHK3alldi0 COBMECTHOU pabOThI, pacripe/iensiTh
BUJbI pabOT, [J0OTOBapuBaThCsA, OOCY)KJaTh ITIPOLECC W pe3yabTaT paboThI;
0000111aTh MHEHUSI HECKOJIbKHX JTFO/IeH;



e yuyaCTBOBaThb B TPYNNOBLIX ¢dopMax paboTel (00CyXAeHUs, 0OMeH MHeHWH,
«MO3TOBBbIe IITYPMbl» W WHBIE); BBINOJHATL CBOKO YacTb pabOTBI WU
KOOpDAVMHUPOBAaTh CBOM JEUCTBUS C [IPYTUMHU UjeHaMUd KOMaH7bl; OLleHUBaTh
KaueCcTBO  CBOET0 BK/JaJa B  OOHMA  TIPOAYKT IO  KPUTEPHsIM,
chopMy/IMpOBaHHBIM YYaCTHUKAMU B3aMOZeMCTBUS.

3) YHuBepca/bHbIE PEryJIATHBHBIE JEHCTBHS, 00€CIeYHBAarOT (HOPMHPOBAHHE

CMBIC/IOBBIX YCTAHOBOK H JKH3HEHHBIX HABBIKOB JIHUHOCTH.

Camoopranu3sanus:

® COCTaB/IATh I/IaH, aJITOPUTM PeIlleHus 3a/lauk, BHIOMpaTh CII0CO0 perieHus ¢
YUETOM UMEFOIIUXCST PeCYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
aprymMeHTHpPOBaTh U KOPPEKTHPOBATh BapUaHThI PellieHU C yUéTOM HOBOM
vH(opMarLyu.

CaMOKOHTpOJIb:

e BJa/IeTh HaBbIKaMU TO3HaBaTebHON pedieKCUU KaK 0CO3HAHUSI COBepIllaeMbIX
JeNCTBUNM M MBIC/TUTETBHBIX TIPOL[ECCOB, UX Pe3y/bTaTOB; BIaJeTh CriocobaMu
CaMOTIPOBEPKHM,  CAaMOKOHTPOJII ~ Tpollecca U pe3y/bTaTa  pelieHus
MaTeMaTHUueCKOU 3a/1aui;

e Tpe/iBU/IeTb TPY/JHOCTH, KOTOpPble MOTYT BO3HMKHYThb IPH pellleHWH 3aJaui,
BHOCUTb KODDEKTHBBI B [IeATebHOCTh Ha OCHOBE HOBBIX OOCTOSITE/ILCTB,
JAHHBIX, HAM/IEHHBIX OIIUOOK, BLISIBJIEHHBIX TPYTHOCTEH;

® OIIEHMBaTh COOTBETCTBHE pe3yJsibTaTa LIe/IM U YCIOBHUSIM, OObSCHATh TPUUUHBI
NOCTVDKEHUSI WIA HEe[OCTIKEHUS Ppe3y/bTaTOB [esiTelbHOCTH, HaXOAUThb
oIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OITBITY.

IMPEAMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBaTh MOHITUSIMU: TOUKA, MPsiMasi, MI0CKOCTb.

[IpuMeHsITb aKCMOMbI CTepeOMeTPUU U CJIe[ICTBUS W3 HUX TIpU pelleHur
reoMeTpUUeCKUX 3aziay.

OnepupoBaTh TIOHSTUSIMU: Tapa/ljie/IbHOCTh U TepreHAUKY/ISPHOCTh TPSIMbIX U
TIJIOCKOCTEH.

KnaccuduiypoBath B3avMHOE  DacIiojioykeHue TIPSIMbIX UM TUIOCKOCTel B
TIPOCTPAHCTBe.

OmnepupoBaTh MOHATHSIMH: ABYTPAHHBIM YTO/, TPaHW ABYTPAHHOTO yTJa, pebpo
JBYTPAHHOTO yTIJa; JIMHEWHbIA yro/ [IBYTPaHHOTO yrja; TpajlycHasi Mepa JABYTPaHHOIO
yrJa.

OnepupoBaTh  TOHATUSIMU:  MHOTOTPAHHUK, BBIMYK/IbIM W HEBBIMYK/bIN
MHOTOTPaHHUK, 3/1eMeHTbl MHOTOTPaHHUKA, MPaBUIbHbI MHOTOTPaHHUK.

PacriosHaBaTh  OCHOBHblE  BH/[bl MHOTOTPAaHHMKOB (MMpaMuja; TpU3Ma,
NIPSIMOYTOJTbHBIN TIapasiesienures, Kyo).



KnaccudpuiipoBaTh MHOTOTPaHHUKW, BbIOMpasi OCHOBaHWS [ KjiacCU(UKaLU
(BBIMYK/Ible ¥ HEBBIMYK/ble MHOTOTPAaHHUKH; IpaBU/IbHble MHOTOIDAHHUKH; MpsSIMble U
HaKJ/IOHHbIe TIPX3MBI, [1apasiie/enuressl).

OneprpoBaTh NOHATHSIMU: CEKYI[asi TVIOCKOCTh, CeUeHe MHOTOTPaHHUKOB.

OOBSICHAT IPUHLIUTIBI TIOCTPOEHUSI CeUeHUH, UCTI0Nb3Ys MeTO/ CIE/I0B.

CTpouTh CevyeHHss MHOTOIPDaHHUKOB METOZOM CJIeZIOB, BBINOJHATL (BBIHOCHBIE)
TJIOCKHEe YepTeXXU U3 PUCYHKOB MPOCThIX 00BbEMHBIX (PUTYD: BUJ, CBePXY, COOKY, CHU3Y.

PemiaTh 3aZiauM Ha HaXOXK/IeHHe TeOMeTPUYeCKHWX BeIWUYMH 1o obpasiaM Wau
aJIrOpUTMaM, NPUMeHsIsl U3BECTHbIE aHaIMTUUeCKUe MeTO/bl IIPU pellleHny CTaHJapTHBIX
MaTeMaTHYeCKUX 3a7lad Ha BbIUMC/IEHWe PaCcCTOSTHUM MeXAY ABYMSI TOUKaMH, OT TOYKH
710 TIPSIMOM, OT TOUKHU [0 IIJIOCKOCTH, MEXXJy CKPeILBaOLUMUCS MPSIMbIMHU.

PemiaTh 3afiaui Ha HaXOXKAeHHEe TeOMeTPUUeCKUX BeIMUMH 10 obOpas3iaM WM
aJIrOpUTMaM, NPUMeHsIsl U3BECTHbIE aHaIMTUUeCKHe MeTO/bl IIPU pellleHny CTaHJapTHBIX
MaTeMaTHYeCKUX 3a/lau Ha BbIUMC/IEHUE YTIJI0B MeXJy CKpelLVBarIIMMUCA MPSMbIMHU,
MeX/y NMPSIMOM U IIJIOCKOCTBI0, MeXKAY TJIOCKOCTSIMH, IBYTPaHHbIX YIJIOB.

Bbruncisite 00BEMBI M TJIOMIQJM TIOBEPXHOCTeH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMyzia) C NpUMeHeHHeM (DOPMYJI; BBIYMC/IATE COOTHOLIEHUS MeXIy IIOLa/siMU
TIOBEePXHOCTel, 00béMaMu TI0JJ0OHBIX MHOTOTPAHHUKOB.

OneprpoBaTh MOHATUSIMUA: CUMMETPUs B NIPOCTPAHCTBe; LIEHTP, OCb U IUIOCKOCTh
CUMMETPUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBIL.

W3Bnekats, mpeobpa3oBbiBaTh W HWHTEPIIPETHPOBATH  WHGPOPMALMIO O
MPOCTPAHCTBEHHBIX T'eOMeTPUYeCKUX (Urypax, Ipe/CTaB/ieHHY0O Ha uepTexax |
PUCYHKaX.

[IpumeHsTE reomeTpruueckre (akTbl [Js1 pelleHUs CTepeoMeTpUYecKHUX 3ajad,
Npe/ro/ararliX HeCKO/IbKO 11aroB pelleHus, eC/d yC/I0BUsS NpHUMeHeHUs 3aZlaHbl B
sIBHOM (hopMme.

[lpuMeHsiITb  MpOCTellMe  TporpaMMHble  CpeJCcTBA U 3/JeKTPOHHO-
KOMMYHUKaL[MOHHbIE€ CUCTEMBI IIPU PeLlIeHUH CTepeOMEeTPUYECKUX 3a/au.

[TpuBOAUTL MpHMepbl MaTeMaTUUeCKUX 3aKOHOMEPHOCTEeH B TPUPOJeE W >KW3HH,
pacrno3HaBaTh NPOSIBJIEHNE 3aKOHOB TeOMEeTPUM B UCKYCCTBe.

[IpuMeHATE TO/NyYeHHble 3HAHUSI Ha TMpaKkTUKe: aHaJu3UpOBaTb peasbHble
CUTyalMd W TpPUMEHATb W3yueHHble TIOHATUS B TIpoLlecce TI0MCKA pelleHus
MaTreMaThuecku cpOopMy/MpPOBaHHOU TPOOIeMbl, MO/IeTMPOBaTh peajibHble CUTYaLMu Ha
s3blKe TeOMEeTpUM, UCC/e[oBaTb IIOCTPOEHHble MOZENW C  UCIO0/b30BaHHWEM
reoMeTpUUeCKUX TIOHSATUN U TeopeM, arirapara ajareOpbl; peliaTh MTpaKTUUeCKHe 3a/Jau,
CBSI3aHHbIE C HAXOXK/|eHMeM IreOMeTPUYeCKUX BeJIMUMH.

11 KITACC
OnepupoBaTh  MOHATHSAMH:  LIAJMHJPUUYECKass TIOBEPXHOCTb, 0Opasyrolue
I[WIMHAPUYECKON TIOBEPXHOCTH; I[WIMHAD; KOHWYeCKas IIOBEpXHOCTh, OOpa3symoiye
KOHHWUEeCKOW IMOBePXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.
Pacnio3HaBath Tesa BpaleHus (LUIMHAP, KOHYC, cdepa U 11ap).
OOBSACHSATH CITOCOOBI MOTyUeHUSs TeJT BpalljeHusl.



KnaccuduuypoBaTs B3aMMHOe pacriosiokeHre cepbl U MI0CKOCTH.

OnepupoBaTh TIOHSATUSIMU: 111aDOBOM CErMeHT, OCHOBaHWe CermMeHTa, BBICOTA
CerMeHTa; IIapOBOM CJI0M, OCHOBaHKMeE IIapOBOT0 CJIOsI, BBICOTA IIIaPOBOT'0 CJIOST; IIIapOBO#
CEeKTOop.

Bbruncisate 00BEMBI M TIIOIIAM TIOBEPXHOCTEN TeJl BpallleHUsl, TeOMeTPHUUeCKUX
TeJl C NpyUMeHeHreM (PopMyII.

OmnepupoBaTh TIOHATHSMH: MHOTOTPAHHHUK, BIMCAHHBIM B Chepy U OMUCAHHBIN
okoJ10 ceprl; cdepa, BriMcaHHAsi B MHOTOT'PaHHUK WUJTU TeJIO BpalljeHusl.

BBLIUMCIATE COOTHOIIEHUSI MeXAY TUIOIIAsIMU TIOBEepXHOCTeN U 00bémMamu
MoJ00HBIX TeJ.

M306pakaTh n3ydyaemblie (GUTYPHI OT PYKH U C TIPUMEHEHHeM TPOCTBIX UePTEKHBIX
WHCTPYMEHTOB.

BBIMOMHATL (BBIHOCHBIE) TUIOCKHE YepTeXXW W3 PUCYHKOB TIPOCTHIX OOBEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3y; CTPOUTh CeUeHHUs TeJT BPAIlleHHS.

V3BnekaTb, WHTEpPNPETUPOBaTH W  IpeoOpa3oBbiBaTh  WHGOpPMAIMIO O
TIPOCTPAHCTBEHHBIX TeOMeTpPUUeCKUX (Qurypax, Ipe/ICTaB/ieHHYI0 Ha uepTeXkax U
PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B TIPOCTPAHCTBE.

BBIMIONMHATL [eMCTBUS C/I0YKEHWS] BEKTOPOB, BLIUMTAHWS BEKTOPOB U YMHOYKEHUS
BEKTOpa Ha YMCJI0, 00BSICHATh, KAKUMHM CBOMCTBAMM OHM 00/1a/1af0T.

[TpyMeHSITh TIPaBUJIO TIapalIe/ienuIiesia.

OmnepupoBaTh TMOHATHSMU: [I€KAaPTOBbI KOOP/JWHAThl B TIPOCTPAHCTBE, BEKTOP,
MO/Ty/Tb BEKTOPa, PABEHCTBO BEKTOPOB, KOODAWHATHI BEKTOPA, YTOM MEXAY BEKTOPAMHU,
CKa/sipHOe TIPOM3Be/ieHre BeKTOPOB, KOJIJTMHeapHbIe U KOMIT/IaHapHbIe BEKTOPBI.

HaxomuTbe CymMMy BeKTODOB U TIPOM3Be/leHHMe BeKTOpa Ha YWC/I0, YToJl MeXAy
BEeKTOpaMH, CKa/IsIpHOe TIPOM3Be/leHre, PACK/Ia/IbIBaTh BEKTOP M0 IBYM HEKOJIJTHHEapHbIM
BEKTOpaM.

3a/jaBaTh TMJIOCKOCTb YPaBHEHUEM B /IeKapTOBOM cCTeMe KOOpJuHaT.

[TpuMeHsITE TeoMeTpuueckre (aKThl [/ PeIIeHUs] CTePeoMeTPUYeCKHX 3afad,
TIpe/IToJIaratoliX HECKO/IbKO IIarOB peIleHUs], ecjid YCIOBUsS TIPUMeHeHUs 3aJlaHbl B
siBHOU (hopMme.

PemmaTh TIpOCTelilliMie TeoMeTpUUYeCKHe 3aJlaud Ha TpUMeHeHHe BeKTOPHO-
KOOP/IMHATHOT'O METO/Ia.

PemmaTh 3a/laud Ha /[0Ka3aTejbCTBO MaTeMaTHMUeCKUX OTHOIIEHWM U HaXOXAeHue
reoMeTpUUeCKMX BeJIMUMH 10 00pa3iiaM Wid alropuTMaM, TIPUMeHsIsl U3BeCTHbIe MeTO/IbI
TIPY PellleHNH CTaH/IapTHBIX MaTeMaTUUeCKUX 3a/jau.

[IpuMeHSTH ~ TIpOCTeHIIMe  TIpOrpaMMHBIE  CpPe/ICTBA M 3JIEKTPOHHO-
KOMMYHHUKAI[MOHHbIE CHCTEMbI TIPH PeIlleHnH CTepeOMeTPUUeCKHX 3a/iau.

[TpyBOWTE TIpUMEPhI MaTeMaTHUYeCKHMX 3aKOHOMEPHOCTel B MPHUPOJe U KU3HH,
pacro3HaBaTh MPOsiB/ieHUe 3aKOHOB reOMeTpUU B HCKYCCTBe.

[TpuMeHsITH TIOJyueHHbIe 3HAHWS Ha T[IPaKTHKe: aHaJW3UpPOBaTh peasbHble
CUTyalldd W TIPUMEHSITb W3yueHHble TIOHATHS B TIpOLlecCe TIOMCKAa pelleHust
MaTeMaTuuyecku chopMyTMpOBaHHOW MPOoOIeMbl, MO/Ie/TMPOBATh peasibHble CUTYyal[iu Ha



SA3bIKe reomMeTpuu, ncciea0oBaTb MMOCTPOEHHLbIE MOJeJIn C HCII0J/Ib30BaHHEM
reoMeTpuueCKmux TIOHATUM U TeopewM, arrapdaTa aJ'IFE6pr; pemaTth IMpaKTUYeCKHe 3da/a4u,
CBsA3dHHBIE€ C HAXOXXAeHHNEeM IreOMeTpUUYeCKHNX BEJIMUKH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Bgenenue B CTCPpCOMETPUIO

10

https://ege.sdamgia.ru/

www.fipi.ru
WWW.rustest.ru

IIpsiMBIE U IUIOCKOCTU B IIPOCTPAHCTBE.
[TapamienbHOCTh NPSMBIX U IIJIOCKOCTEMN

[lepneHUKyYISIPHOCTD MPSAMBIX U
IJIOCKOCTEN

Vbl MCKAY NPAMBIMHA U IINIOCKOCTIAMU

12

12

10

https://ege.sdamgia.ru/
www.fipi.ru
WWWw.rustest.ru
https://ege.sdamgia.ru/
www. fipi.ru
WWWw.rustest.ru
https://ege.sdamgia.ru/

www. fipi.ru
Www.rustest.ru

MHororpanHuku

11

https://ege.sdamgia.ru/

www. fipi.ru
WWW.rustest.ru

OO6BbEMBI MHOTOIPaHHUKOB

https://ege.sdamgia.ru/

www. fipi.ru
WWW.rustest.ru

[ToBTOpEHME: CeueHMs], pACCTOSHUS U YIJIbI

https://ege.sdamgia.ru/

www.fipi.ru
WWW.rustest.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Tena BpamieHus

KoanuecTBo 4acoB

Bcero

12

KonTpoJbHbIE
padoTshI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://ege.sdamgia.ru/

www.fipi.ru
WWW.rustest.ru

O0BEMEBI TENT

https://ege.sdamgia.ru/

www.fipi.ru
WWW.rustest.ru

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE

[ToBTOpenue, 06o001IEHNE,
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

10

34

https://ege.sdamgia.ru/

www.fipi.ru
WWW.rustest.ru

https://ege.sdamgia.ru/

www.fipi.ru
WWW.rustest.ru
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHbIE IOHATHSI CTEPEOMETPUU:
TOYKa, [psiMasi, INIOCKOCTh, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHUs] Ha PUCYHKAX:
n300pakeHus! INIOCKOCTEH, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: NnepeceKaromumecs mIoCKoCTH,
InepeceKaromumecs npsamMas U rmiI0CKOCTb

IlonsTus: NepeceKaromumecs mIoCKoCTH,
nepeceKkarommecs npsamas U 1mjiIoCKOCTb

https://ege.sdamgia.ru/

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKIIHOHHBIX YepPTeKaxX

HavanpHbie cBeieHNs 0 KyOe U mupamu/e,
UX pa3BEPTKH U Mozenn. CedeHust
MHOT'OTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX

https://ege.sdamgia.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

[ToHsATHE 00 AKCUOMATUYECKOM

Ha TJIOCKOCTH: TETpasdap, KyoO,

8 IIOCTPOEHUH CTEPEOMETPUHU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM
9 IIOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
10 IIOCTPOCHUU CTEPEOMETPUHN: AKCHOMBI
CTEpPEOMETPUU U CIAEACTBUS U3 HUX
B3anMHoe pacnionoxxeHue npsmbIx B
1 MIPOCTPAHCTBE: MEepeceKaroLuecs, https://ege.sdamaia.ru/
NapajuieJIbHbIE U CKPEIIMBAIOLIUECS
MpsIMbIE
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
12 IIPOCTPAHCTBE: MapalIeIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MAaPAJUIEIBHOCTD TPEX
MPSIMBIX
[TapanmienbHOCTb NPSAMBIX U INIOCKOCTEN B
13 npoctpancTse: [lapamienbHOCTh NpsAMOi
U TUIOCKOCTH
14 VYTIIBI ¢ COHANPAaBIEHHBIMU CTOPOHAMHA
15 VYron Mexay npsiMbIMU B IPOCTPaHCTBE
16 Yron Mexay NpsMbIMU B IPOCTPAHCTBE https://ege.sdamgia.ru/
17 [TapannenpHOCTb MIOCKOCTEM: https://ege.sdamaia.ru/
napajuieNbHbIe MII0CKOCTH
18 CaolicTBa napamienbHbIX INIOCKOCTEN
19 [Ipocreitmme npocTpaHCTBEHHBIE (PUTYPHI https://ege.sdamaia.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

napaJiiCJICIIrIICa

20 [TocTpoenue ceueHuit

21 ITocTpoenue ceuennii https://ege.sdamgia.ru/
KonTponbras pabota mo Teme "lIpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE. www.fipi.ru
[TapamienpHOCTb MPSAMBIX U IIIOCKOCTER"
[lepneHIMKyYIAPHOCTD MPSIMON U

23 IJIOCKOCTH: MIEPIEHANKYJIIIPHBIE TIPSIMbIE
B [IPOCTPAHCTBE

24 IIpsimble napasuienbHble U
NEPIEHIUKYJIAPHBIE K IIJIOCKOCTH

25 Hpsmbte mapanebibre i https://ege.sdamgia.ru/
MEPIEeHIUKYJIIPHBIE K MJIOCKOCTH

26 [Ipu3Hak NepneHMKyJIIpHOCTH MIPSIMON U
IJI0CKOCTH

97 [Ipu3Hak nepneHMKyJIIpHOCTH MIPSIMON U https:/eqe.sdamaia.ru/
IJIOCKOCTH

28 Teopema o0 npsAMON NEpHIEHAUKYISIPHON https://ege.sdamaia.ru/
IJI0CKOCTH

29 TeopeMa 0 npsAMOU NepHIEH UK YIISIPHON https://ede.sdamaia.ru/
IIJIOCKOCTH

30 TeopeMa 0 npsAMON NEepIEHAUKYIISIPHON https://ege.sdamaia.ru/
IJIOCKOCTH
[lepnieHIUKyNsIp ¥ HAKIIOHHBIE:

31 paccTosiHuEe OT TOYKH JI0 TIIOCKOCTH, https://ege.sdamgia.ru/
paccTosiHuE OT IPSIMOM A0 IUNIOCKOCTH

32 Heprier iy ip 1 HaKTOHHEIC: https://ege.sdamgia.ru/

pPacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,
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paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

[leprieHuKyNAp U HAKIOHHBIE:

33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, https://ege.sdamgia.ru/
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
[leprieHAMKYIIAp U HAKIOHHBIE:

34 paccTosHUE OT TOYKH JI0 TJIOCKOCTH, https://ege.sdamgia.ru/
paccTosiHUE OT NPSAMOM 10 TIIOCKOCTH

35 e ]i HPOCIPATCTRE: YTOM MERAY https://ege.sdamgia.ru/
IPSIMOI U TIOCKOCTBIO

36 JByTpaHHEL yroJ, THHCHHEIA yrox https://ege.sdamgia.ru/
JBYTPAHHOI'O yIJia

37 JlByrpaiHELit yroi, HHEHHbIH yron https://ege.sdamgia.ru/
JBYTPAHHOI'O yIJIa
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:

38 IIPU3HAK NEPIEHIUKYIIPHOCTH JBYX
IIJIOCKOCTEN
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:

39 MIPU3HAK MEPIIEHANKYISIPHOCTH JIBYX
IIJIOCKOCTEN
[lepneHUKyISAPHOCTB MIIIOCKOCTEM:

40 MPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

41 TeopeMa 0 TpEX nepHeHAUKYIIApax

42 Teopema o TpEX mepreHANKYIApAx https://ege.sdamgia.ru/

43 TeopeMa 0 TpEX nepHeHAUKYIIApax https://ege.sdamgia.ru/
KontponbHas paboTa mo temam

44 "IlepneH IUKYISIPHOCTD MPSAMBIX U www.fipi.ru

mwiockocTeil" u "YTIbl MEXY IPSIMBIMU U
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IJIOCKOCTSIMHA"

45

46

47

IloHsiTHIE MHOTOIPaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOI'OTPaHHUKA

[Ipu3ma: N-yronpHas npu3Ma; TpaHu v
OCHOBAHUS IPU3MBL; TIPsIMasi U HAKJIOHHAS
IIpU3MbI; OOKOBasi U MOJIHASL IOBEPXHOCTh
MIPU3MBI

[Napannenenunen, mpsIMOYTOJIbHBII
napaJuieNienuIe U ero CBoicTBa

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

48

IInpamua: N-yrojapHas NUpaMuIa, TPaHy
Y OCHOBaHUE NMUPaMU[IbI; OOKOBas U
IIOJIHAs TIOBEPXHOCTh ITUPAMUJIBL;
IIpaBUJIbHAA U YCCUEHHAS TUPAMUAA

https://ege.sdamgia.ru/

49

[IpaBriibHBIE MHOTOTPaHHUKHU: MTOHSITHE
MIPaBHWJIBHOT'O MHOTOTPAHHUKA;
IIpaBUJIbHAS IPU3MA U NIPaBUIIbHAS
NUpPaMUIa; IPaBUIIbHAS TPEYroIbHas
MUpaMUIa ¥ MPaBUWIBHBINA TETpasap; KyO

https://ege.sdamgia.ru/

50

[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTadAp, JOJIeKadip U
HUKOCA3IP.

51

CummMeTpusi B TPOCTPAHCTBE: CUMMETPHS
OTHOCUTEIBHO TOYKH, MPSAMOU,
TJTIOCKOCTH. DJIEMEHTBI CHMMETPUHU B
nupamMuaax, napajsiejaenunenax,
MPaBUJIbHBIX MHOTOTPAHHUKAX



https://ege.sdamgia.ru/
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https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

Brlunciienue 3j1eMEHTOB

52 MHOTOTPaHHUKOB: p&0pa, TuaroHasu, 1 https://ege.sdamgia.ru/
YTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM HOBerHOC'liI/I [PSAMOU IIPU3MBI, ) 1 https://ege.sdamaia.ru/
IUIONIA/(b OCHOBAHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU TPSMOI TTPU3MBI
[Tnomanp 60KOBOM NOBEPXHOCTH U
54 IIOBEPXHOCTHU ITPABUIILHOMN HI:IpaMI/I)II)I, 1 https://ege.sdamaia.ru/
TeopeMa o IIoaau OOKOBOU
ITOBEPXHOCTH YCEUEHHON ITUPaMUIbI
KonTtponbHas pabora 1o Teme -
> "MHOI:‘OFpaHHIEKH" L o fipi.cl
56 [TonsiTre 06 00bEMeE 1
57 O06BEM TUpaMuIbI 1 https://ege.sdamgia.ru/
58 O06BEM TUpaMuIbI 1 https://ege.sdamgia.ru/
59 O06BEM TUpaMuIbI 1 https://ege.sdamgia.ru/
60 O06BEM TUpaMuIbI 1 https://ege.sdamgia.ru/
61 O06BEM IPU3MBI 1 https://ege.sdamgia.ru/
62 O0BEM TTPU3MBI 1 https://ege.sdamgia.ru/
63 OO0BEM TTPU3MBI 1 https://ege.sdamgia.ru/
64 KonTponsHas pa6"0Ta 1o Teme "OO0bEMBI 1 o fioiru
MHOT'OIrpaHHUKOB
IToBTOpenue, 0600IEHNE
65 cucreMmarusanus 3Hauui. ITocrpoenne 1 https://ege.sdamgia.ru/
CCUCHUU B MHOI'OI'PAHHUKC
66 Hosropenie, obobuienne 1 https://ege.sdamgia.ru/

cucTeMaTu3alys 3HaHui. Beraucinenue
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PacCTOSIHUM: MEXKIy ABYMs TOUKaMHU, OT
TOYKH JI0 NPSIMOM, OT TOUKH 10
IIJIOCKOCTH, MEXKY CKPEIIMBAIOIIUMUCS
PSAMBIMU

67

68

HToroBast KOHTpOJIbHAs paboTa

[ToBTOpeHmE, 0000IIEHNE
cUcTeMaTu3als 3HaHui. Berancnenue
VTJIOB: MKy CKPEIIHBAIOIIMHICS
MPSMBIMHU, MEXKTY IPSMOU U TUIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXKIY
IUIOCKOCTSIMH

www. fipi.ru

https://ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m = Tema ypoka Konrtpoabubie  IIpakTuueckue
Bcero u3ydyeHHusi ~ oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paguyc, THaMeTp; i
1 dep P: [ISHIP, PAItye, A P 1 https://ege.sdamgia.ru/
IIJIOIA b TIOBEPXHOCTH ChEephI
BsaunmMHuoe pacrionoxxenue chepsl u
2 IUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K 1 https://ege.sdamgia.ru/
chepe; iomaab chepsl
H3o00paxenue chepsl, mapa Ha .
3 p dep P 1 https://ege.sdamgia.ru/
mockocT. CedeHus mapa
Hunuaapudeckas MOBEPXHOCTb,
oOpa3 e MWIHHIPUIECKOMN .
4 Pa3YIOHe I AP . 1 https://ege.sdamgia.ru/
MMOBEPXHOCTHU, OCh IHJIMHIPUIECKOM
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas
IMOBEPXHOCTh, 00pa3 ast 1 OChb, i
5 P 13 yiom . 1 https://ege.sdamgia.ru/
IUIOIIa s OOKOBOM M IOJHOM
MMOBEPXHOCTH
N300paxkeHre NUINHAPA HA TIIOCKOCTH.
Passéprra mununapa. CeueHus .
6 pria i AP . 1 https://ege.sdamgia.ru/
HUIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTH, 00pa3yroIiue
7 KOHUYECKOW MOBEPXHOCTH, OCh U 1 https://ege.sdamgia.ru/

BCpIINHA KOHHYECKOM MTOBCPXHOCTHU
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Konyc: ocHOBaHue U BepIIKHA,
o0pasyro1as ¥ OCh; IJI0LIa (b OOKOBON U
IIOJIHOM TIOBEPXHOCTH

https://ege.sdamgia.ru/

VYceu€HHbI KOHYC: 00pa3yromme u
BBICOTA; OCHOBAaHHUSA K OOKOBas
MMOBEPXHOCTh

https://ege.sdamgia.ru/

10

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KOHyca
(TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHHMIO, ¥ INIOCKOCTBIO,
MIPOXOSLIEH Yepe3 BEPIINHY)

https://ege.sdamgia.ru/

11

12

KomOunanums ten BpamieHus u
MHOT'OTPaHHUKOB

MHoOrorpasHHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BMcaHHAS B
MHOTOT'PAHHUK WIH B TEJIO BpalleHUs

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

13

ITonsatue 00 00Béme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14
15

O06bEM uIMHApa, KOHYyCa

O06BEM mapa u rwiomaas cheps

16

[Tono6HbIe Tena B MpOCTPAHCTBE.
CooTHOIICHUST MEXIY TUTOIAISIMA
MMOBEPXHOCTEH, 00bEMaMK MTOTOOHBIX
Ten

https://eqge.sdamgia.ru/

17

KonTponbnas pabora no temam "Tena
BpamieHus" u "O0bemMbI Ten"

www.fipi.ru

18

BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

https://eqe.sdamgia.ru/

19

CrnokeHne 1 BEIYUTaHHE BCKTOPOB

https://ege.sdamgia.ru/
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20

YMHOKEHUE BEKTOPA HA YUCJIIO

https://ege.sdamgia.ru/

21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuiio
napajuiesienuneaa

Pemenue 3aay, CBI3aHHBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3a1auu B KOOpIUHATAX

https://eqe.sdamgia.ru/

https://eqe.sdamgia.ru/

https://ege.sdamgia.ru/

24

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

https://ege.sdamgia.ru/

25

26

Brruncienue YTJI0OB MEXKAY IMPAMBIMU U
IIJIOCKOCTAMU
KOOp,I[I/IHaTHO'BeKTOpHHﬁ METOJ IIpH
peuICHUH I'€COMCTPUICCKUX 3a1av

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

27

28

29

Kontponbnas padota o teme "BekTtopsl
1 KOOpPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001mIeHNE 1
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHUE, 06001IEHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

www. fipi.ru

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/
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[ToBTOpeHmE, 0600IIEHNE 1
cUCTEMAaTH3aus 3HAaHUN. 3a1aun

https://ege.sdamgia.ru/
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IUIAaHUMETPHUHN U MCTOABI UX PCUICHUA

[ToBTOpEeHME, 0000IIEHNE U

31 CUCTeMaTH3aIvsl 3HaHUH. 3a1a4n 1 https://ege.sdamgia.ru/
TUTAHUMETPUU H METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

39 cucrtemaTusanus 3Hanuii. OCHOBHBIE 1 https://ege.sdamaia.ru/
¢burypsl, pakThl, TCOPEMBI Kypca
CTEPEOMETPUH

33 Hroroast koHTpobHAs paboTa 1 www.fipi.ru

34 [ToBTOpeHME, 0606III€HIfe " 1
CUCTeMAaTH3aIHsl 3HAHUH

OBIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://www.fipi.ru/

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

['eometpus. 10-11 kmaccel. YueOHUK 1151 00111e00pa30BaTEIbHBIX YUPEKIACHHH. /

JI.C. AranacsH, B.®. byty3os, C.b. Kagomiies u ap./ M.: [Ipocsemenne, 2021.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
['eomeTpusi. 10-11 knaccel. YueOHUK /15t 00111e00pa30BaTEIbHBIX YUPEKICHUM. /
JI.C. AtanacsH, B.®. byty3os, C.b. Kagomues u ap./ M.: [Ipocsemenne, 2021.

3uB b.I'. lunaktnueckue marepuainsl. I'eometpus. 10 kiacc.- M.: IIpocBenienue,

2021.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

- OTKpBITHIN OaHK 3a7aHuil 110 MaTeMaTiuke WWW.Tipi.ru

- OenepanpHbIA HEHTP TECTUPOBAHUS WWW.rustest.ru

- Perry EI'D https://ege.sdamgia.ru/






